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1. Title of the Invention: LAMINATED CERAMIC CAPACITOR 

2 . Claims 

(1) A laminated ceramic capacitor characterized by provided 
with two pairs of external electrodes, each of the pairs 
being a pair of ceramic dielectric bodies having two sites 
to be electrode draw-out units being extended to the 
external peripheries on the surface thereof and an internal 
electrode of the sheet resistivity between 1.5 mQ/O and 10 
mQ/D formed thereon, the pairs of the ceramic dielectric 
bodies being alternately laminated, to form a laminated body, 
such that said electrode draw- out units are not overlapped 
in the pair, and said two pairs of the external electrodes 
being formed on the side surfaces of the laminated body, 
where said electrode draw-out units are exposed, by being 
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connected with the exposed portions of said electrode draw- 
out units. 

(2) A laminated ceramic capacitor according to claim 1, 
characterized in that internal electrodes are alternately 
crossed via a thickness of a ceramic dielectric body. 

(3) A laminated ceramic capacitor according to claim 1, 
characterized in that ceramic dielectric bodies having 
internal electrode structure of electrode draw-out units 
being symmetric in a pair are alternately laminated. 

(4) A laminated ceramic capacitor according to claim 1 
characterized in that two pairs of external electrodes are 
formed only on one side of a laminated body. 

3. Detailed Description of the Invention 
[Object of the Invention] 

(Industrial Filed of the Invention) 

The present invention relates to a laminated ceramic 
capacitor which is superior in noise absorption and 
smoothening effect and high in reliability. 

(Related Art) 

Recently, since a switching source becomes smaller in 
size, lighter in weight, and higher in efficiency, switching 
frequency also becomes higher, and the trend is the more 
accelerated. 

Since a laminated ceramic capacitor has features being 
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small In size, and non-polar, and having high insulation 
resistance, low loss, and high reliability, with increasing 
use of the higher frequency, the laminated ceramic capacitor 
has been remarked and widely used as a smoothening capacitor 
on the output side, or a noise absorber. 

General structure of the above -described laminated 
ceramic capacitor is, as shown in Fig. 5 and Fig. 6, that a 
ceramic green sheet 12, one side thereof being extended to 
an external periphery and an internal electrode 11 being 
provided on the surface is used, a plurality of the ceramic 
green sheets are laminated and sintered such that respective 
one side extended to the external periphery of the internal 
electrode 11 alternately comes to the opposite side, and 
external electrodes 13 are formed on both side surfaces 
where the internal electrodes are exposed. 

However, the laminated ceramic capacitor of such 
structure has the self -resonant frequency caused by shape 
thereof, and is ineffective for a noise having a frequency 
component higher than the self -resonant frequency, thus the 
noise cannot be removed. 

In other words, a capacitor is generally expressed by 
an equivalent circuit having L, C, and R connected in series, 
and the absolute value |z| of impedance Z thereof is: 
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Here, for a frequency higher than the self -resonant 
frequency, coL, namely inductance component L cannot be 
neglected, and impedance for a high frequency noise is 
increased. Factors determining the magnitude L are a length 
of a lead and a length between electrode terminals of the 
capacitor. For the length of the lead of the factors, 
respectively two leads are drawn out from a terminal of the 
capacitor, thereby an inductance component caused by the 
lead can be cancelled, or the same effect can be obtained by 
employing a chip structure with the lead eliminated. 

However, an inductance component caused by the length 
between the electrode terminals which is another factor 
still remains . 

Accordingly, the inductance component caused by the 
length between the electrode terminals becomes more 
difficult to be neglected with the frequency becoming higher. 
In the above -described trend that switching source is having 
higher frequency, since the laminated ceramic capacitor of 
the above -described constitution is unable to sufficiently 
display smoothening function because of difficulty in 
absorbing a noise of a frequency higher than the self- 
resonant frequency, thus the laminated ceramic capacitor has 
a problem as a capacitor to be used for such circuit. 

To cope with the situation, conventionally, an LC 
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filter is constituted or a plurality of capacitors are 
connected in parallel to increase the noise absorption, 
however, this causes increase in number of parts to be 
packaged on a circuit substrate, which is against the trend 
of being smaller in size and lighter in weight, and hampers 
lowering of price, thus improvement is desired. 

Furthermore, conventionally, internal electrode 
resistance is determined by whether or not there is capacity, 
however, this criterion is insufficient, and there is a 
problem which causes inconvenience in manufacturing process 
or in use. 

(Problems to be Solved by the Invention) 
As described above, since a conventionally generalized 
laminated ceramic capacitor is inferior in the absorption of 
noise of frequency higher than the self -resonant frequency, 
when such a capacitor is used, measures such as constituting 
an LC filter, connecting a plurality of capacitors in 
parallel, and the like have to be taken, causing a device to 
be that much larger in size and higher in price. As the 
result, there appears a problem that needs to be solved to 
be in compliance with a request of these days to be smaller 
in size and lighter in weight, as well a request that the 
internal electrode resistance of the laminated ceramic 
capacitor is to be examined. 

The present invention is achieved in view of the above 
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described points, and an object thereof is to provide a 
laminated ceramic capacitor which is capable of absorbing 
noise in wider frequency, effective as a smoothening 
capacitor, and high in reliability. 
[Structure of the Invention] 

(Means for Solving the Problem) 

A laminated ceramic capacitor according to the present 
invention is characterized by provided with two pairs of 
external electrodes, each of the pairs being a pair of 
ceramic dielectric bodies having two sites to be electrode 
draw- out units being extended to the external peripheries on 
the surface thereof, and an internal electrode of the sheet 
resistivity between 1.5 mQ/D and 10 mQ/D formed thereon, 
the pairs of the ceramic dielectric bodies being alternately 
laminated, to form a laminated body, such that the electrode 
draw-out units are not overlapped in the pair, and the two 
pairs of the external electrodes being formed on the side 
surfaces of the laminated body, where the electrode draw- out 
units are exposed, by being connected with the exposed 
portions of the electrode draw-out units. 

(Operation) 

As constituted as described above, a pair of 
neighboring terminals are made as an input terminal, and the 
other pair of terminals can be used as an output terminal, a 
four- terminal filter circuit of distributed constant of C 
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and R is formed, a high frequency component hardly occurs, 
and an L component is caused only by a micron order internal 
electrode interval, namely a thickness of a dielectric body, 
and the thickness of the dielectric body is unchanged as 
long as the dielectric body is the same even if a shape of a 
capacitor becomes larger, thus inductance can be easily 
decreased, and a noise having a frequency component higher 
than the self -resonant frequency can be absorbed. 

Furthermore, since the sheet resistivity of the 
internal electrode is within the above -described range, 
various characteristics of the laminated ceramic capacitor 
are not deteriorated even under a high frequency current or 
a large surge current, and the laminated ceramic capacitor 
can display stabilized performance for a long time. 

(Embodiments) 

Hereunder, an embodiment of the present invention is 
described. 

That is, as shown in Fig. 2, a ceramic sheet 3 
comprising by extending two sites to be electrodes 1 to 
external peripheries on the surface thereof, and by forming 
internal electrode 2 having the sheet resistivity of between 
1.5 mQ/D and 10 mQ/D after sintering is used, and a 
plurality of the ceramic green sheets 3 are laminated such 
that the above-described internal electrodes 2 are 
alternately crossed, and as shown in Fig. 3, a cover sheet 4 
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is respectively laminated on the top and bottom of the 
lamination, and then the lamination is sintered under 
pressure, and each of tip ends of electrode draw-out units 1 
is exposed on respective four side surfaces of the 
lamination, thus a laminated body 5 is formed. 

It should be noted that a means for setting the sheet 
resistivity within the above -described range in this case 
includes changing a forming thickness of the internal 
electrodes, or changing an adding quantity of common 
material (sintered powder of the same composition as the 
above-described ceramic green sheet) to be added to the 
internal electrode material. 

Then, as shown in Fig. 1, an exposed portion of the 
electrode draw-out unit 1 on each of four side surfaces of 
the laminated body 5 is respectively connected with external 
electrodes 6, 7, 8, and 9. 

According to the laminated ceramic capacitor of the 
above -described constitution, a pair of neighboring 
electrodes 6 and 7 can be used as an input terminal, and the 
other pair of external electrodes 8 and 9 can be used as an 
output terminal, thus a four- terminal filter circuit of 
distributed constant of C and R is formed, high frequency 
component hardly occurs in output, enabling inductance to 
decrease, thus noise having a frequency component higher 
than the self -resonant frequency can be absorbed. 
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Further, since the sheet resistivity of the internal 
electrodes is within a range of 1.5 mQ/D and 10 mQ/D, there 
is no risk of insulation breakdown due to occurrence of a 
crack of the dielectric body by delamination phenomenon or 
arc discharge, and further, effective capacity is not 
decreased by self -heating due to a high frequency current. 

Hereunder, advantages of the present invention are 
described based on specific results of experiments. 

That is, when the following tests are performed, by use 
of a ceramic green sheet of 15 mm x 15 mm size and 0.03 mm 
thick, relative to the sheet resistivity (mQ/D) of the 
internal electrode in a ceramic capacitor of 22 \iF 
constituted as shown in Fig. 1, namely: 

1) high frequency current applying test 
(500 KHz, 8 Arms, 1000 h) 

2) humidity resistance load test 
(85°C - 95% RH, 25 V, 1000 h) 

3) surge current test 

(100 Hz, 300 Ao-p, 100,000 times), 
results are as shown in the following table. 
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TABLE 





Sheet 

Resistance 
(m/Q) 


Number of Troubles /Number of Tests 


1) High 
Frequency T. 


2) Humidity 
Resistance T. 


3) Surge Test 


A 


0 to 1.4 


0/20 


10/20 


3/20 


B 


1.5 to 3.0 


0/20 


0/20 


0/20 


C 


3.1 to 6.0 


0/20 


0/20 


0/20 


D 


6.1 to 10 


0/20 


0/20 


0/20 


E 


11 to 20 


2/20 


0/20 


11/20 


F 


21 to 40 


9/20 


0/20 


20/20 



From the above results, a problem is of service life 
even if the sheet resistivity is larger or smaller. 

In other words, troubles with sample A are inferiority 
in humidity resistance in delamination, or occurrence of 
delamination due to distortion at the time when a surge 
current is flown by electrostrictive phenomenon, thus 
causing a crack to occur on a ceramic dielectric body 
resulting in insulation breakdown. On the other hand, 
troubles with the sample E, and sample F are caused in that 
mesh- like internal electrodes have a weak point of the 
electrode, which is disconnected by distortion or 
convergence of current to a locality due to self -heating, 
thus arc discharge is caused to generate a crack in the 
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inside of a ceramic dielectric body resulting in insulation 
breakdown . 

Furthermore, when internal electrode resistance is high, 
a high frequency current causes self -heating, thus effective 
capacity is decreased, and this point is also to be taken 
into consideration when setting the internal electrode 
resistivity. 

Accordingly, it is necessary to set the internal 
electrode resistivity within a range of 1.5 mQ/D and 10 
mQ/D, which corresponds to the samples B, C, and D. 

Then, of the present invention corresponding to the 
sample C of the above-described table (A) , and of 
conventional example of a 22 jiF ceramic capacitor 
constituted as shown in Fig. 6 by use of a ceramic green 
sheet of a size same as the present invention (B), 
attenuation (dB) relative to frequency (MHz) measured by use 
of respective spectrum analyzers is examined, and results 
thereof are as shown in Fig. 4. 

As clearly understood from Fig. 4, in comparison with 
the conventional example (B), the present invention (A) has 
a larger attenuation relative to a high frequency signal, 
and an output signal remains low to a higher frequency, thus 
a superior noise absorption effect is proved. 

It should be noted that a shape of the internal 
electrode is not limited to the above -described embodiment. 
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and variously changed shapes may be used as long as two of 
the ceramic green sheets each having electrode draw-out 
units at two sites thereon are paired, and the internal 
electrode structure is formed such that electrode draw-out 
units are not mutually overlapped in the pair when the pair 
is overlapped. 

Furthermore, although the above -described embodiment is 
described with illustration of a case where a lead is 
eliminated, this invention includes external electrodes, 
each of which is connected with a lead, or in which leads 
are variously packaged. 
[Advantage of the Invention] 

According to the present invention, a laminated ceramic 
capacitor of high serviceability, which is superior in the 
noise absorption effect for a high frequency component, 
increased of current capacity, and high in reliability, can 
be obtained. 

4* Brief Description of the Drawings 

Fig. 1 is a perspective view showing a laminated 
ceramic capacitor of an embodiment of the present invention. 

Fig. 2 is a perspective view showing a constitution and 
a laminated state of a ceramic green sheet of an embodiment 
of the present invention. 

Fig. 3 is a perspective view showing a laminated body 
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of an embodiment of the present invention. 

Fig. 4 is a diagram showing frequency-attenuation 
characteristic curves. 

Fig. 5 is a perspective view showing a laminated state 
of a ceramic green sheet of a conventional example. 

Fig. 6 is a perspective view showing a laminated 
ceramic capacitor of a conventional example. 

(Reference Numerals) 

1 electrode draw- out unit 

2 internal electrode 

3 ceramic green sheet 
5 laminated body 

6, 7, 8, 9 external electrode 
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DRAWINGS 
FIG. 1 

PERSPECTIVE VIEW OF LAMINATED CERAMIC CAPACITOR 

6 EXTERNAL ELECTRODE 

8 EXTERNAL ELECTRODE 
5 LAMINATED BODY 

7 EXTERNAL ELECTRODE 

9 EXTERNAL ELECTRODE 

FIG. 2 

PERSPECTIVE VIEW OF LAMINATED STATE 

2 INTERNAL ELECTRODE 

1 ELECTRODE DRAW -OUT UNIT 

3 CERAMIC GREEN SHEET 

FIG. 3 

PERSPECTIVE VIEW OF LAMINATED BODY 

4 COVER SHEET 

FIG. 4 

ATTENUATION (dB) 
CONVENTIONAL EXAMPLE (B) 
PRESENT INVENTION (A) 
FREQUENCY (MHz) 
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FIG. 5 
FIG. 6 



